
Journal of the Korean Chemical Society
2011, Vol. 55, No. 6
Printed in the Republic of  Korea
http://dx.doi.org/10.5012/jkcs.2011.55.6.983

-983-

Extracting (-)-hydroxycitric Acid from Dried Rinds of Garcinia oblongifolia
Champ. ex Benth by Using Microwave

Dang Quang Vinh*, Dao Hung Cuong, and Nguyen Thuong†

Chemistry faculty, University of pedagogy, University of Danang-459 Ton Duc Thang Street, Danang, Viet Nam.
*E-mail: vietquocvinh@gmail.com

†Environment faculty-Duy Tan University-209 Phan Thanh Street, Danang, Viet Nam

(Received February 28, 2011; Accepted June 29, 2011)

ABSTRACT. Surveys on the process of extracting acid from dried rinds of Garcinia oblongifolia Champ. ex Benth (G.

oblongifolia) using microwave in terms of time, machine power and solid/liquid rate, have resulted in such findings as: the

best time allocation for extracting is 25 minutes; machine power works best at level 2 (microwave power is 400 W); suitable

rate of solid/liquid is 0.071 (approximately 150 mL solvent per 10 g of sample). The total amounts acid and (-)-hydroxycitric

acid extracted from 100 g dried rinds of G. oblongifolia are 18.592 g and 10.137g respectively. This is the first finding on

extraction of (-)-HCA from dried rinds of G. oblongifolia using microwave.
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INTRODUCTION

Acid (-) hydroxycitric (HCA) is a major component in

the leaves as well as the rinds of Garcinia,3 G. Cowa,2 G.

Cambogia,4,8 G. Indica.8 These plants are grown quite

popular in Southeast Asia, India to use as spice for cook-

ing. HCA helps to prevent the fat accumulation and

improve the blood lipid level. HCA will boost the exces-

sive glucose metabolism in the body into lipid, help to pre-

vent the obesity, particularly for overweight people who

have diet with too much powdered sugar. HCA not only

helps to lose weight, HCA also reduces bad lipids for

health as triglyceride, LDL cholesterol, total cholesterol

and increases HDL cholesterol, which is a fat, has an

effect on protection of vascular.

HCA increases glycogen synthesis, oxidation and burn-

ing excessive lipid process. With the HCA users, exces-

sive sugar in the body will not turn into fat, yet will be

incorporated into glycogen reserving in liver and muscle.

When glycogen level is saturated, under the effect of

hydroxycitric acid, sugar surplus will active the conver-

sion of fatty acids into mitochondria for burning to form

the energy for cells, reducing the excessive fat stored in

body.6,7,9,10 The products extracted from the Garcinia for

weight loss have been sold on the market commonly.

The methods often used for the extraction of (-)-HCA

which are the Soxhlet extraction and the distillation in

pressure cooker, often are time consuming and easily con-

vert into lactone because of using high temperature. This

makes its biological activeness become disabling. With its

cheapness, commonality and easily achieving the capac-

ity as desiring, the microwave energy has become more

attractive. Microwave-assisted extraction procedure were

investigated to optimize the efficiency of the organic acid

extraction include: Phenolic acids,1 gallic acid,12 aris-

tolochic acid,13 ascorbic acid,14 cajaninstilbene acid,15 fer-

ulic acid,16 oleanolic acid and ursolic acid.17 The study of

a new extraction method based on microwave energy is

essential to help building a complete process to extract the

(-)-hydroxycitric acid from the leaves and rinds G. oblongi-

folia.

This paper presents the extraction process of (-)-hydroxy-

citric acid from the rinds of G. oblongifolia using the

microwave power and factors affecting the capacity of the

process. 

MATERIALS AND METHODS

Raw materials and chemicals

The rinds of the G. oblongifolia, were used as raw mate-

rials, were collected in the Hoa lien, Hoa vang district,

Danang city. All solvents and chemicals used for high-

pressure liquid chromatograph were supplied by Merck.

Standard compound was (-)-threo-hydroxycitrate tribasic

calcium hydrate, BioChemika, Garcinia cambogia Extract,

~19.5% as Ca was provided by Sigma-Aldrich company,

the formula was C12H10Ca3O16.xH2O, the mass of molec-

ular was 530.43, threo-hydroxycitric acid is 67.3%. Dis-
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tilled water was used to extract organic acids and two time

distilled water was for HPLC, methanol was used for

chromatography, H3PO4 was PA type.

Extraction system using microwaves

Microwave extraction system (Fig. 1) includes the micro-

wave oven and 1000 mL sample vessel with condensation

tube refluxing system. Microwave oven of Sanyo, of

which series is EM-S1057 with the following technical

parameters: maximum capacity: 800 W, oven volume: 17

litres, external dimension 458×365×295 mm, weight 13.7

kg, power supply 220 V, 50 Hz; the furnace with 05 levels

corresponding to 05 levels of microwave energy with dif-

ferent capacities, namely: MICRO 1 (80 W), MICRO 2

(400 W), MICRO 3 (500 W), MICRO 4 (650 W), MICRO 5

(800 W), having button to adjust time and machine level.

The maximum time for each operation of the furnace is 60

minutes.11

HPLC machine and chromatographic condition

Chromatographic system: the essential part of Merck

Hitachi D7000 consisted of a high-speed auto-sampler,

Lichrospher RP18 analytical column (5 µm×4.6 mm×250

mm), a UV detector set at 210 nm and Multi - HSM man-

ager software. The mobile phase was phosphoric acid

solution 0.1% with flow rate at 1.0 mL/min. The standard

compound and samples were filtered through 0.45 mm

membrane filter and injected into the HPLC column.

Standard solution Preparation and Calibration

standard construction

Free HCA Preparation: The Calcium threo-hydroxyx-

itrat tribasic hydrate (15 mg) was treated with 5.0 mL of

water, and with 500 mg Dowex 50 [H+] under stirring for

10 minutes using magnetic stirring machine. The liquid

part was separated, and ion -exchange resin was washed

with water having a neutral pH. The washing water and

solution were mixed together and made into 50 mL, fol-

lowed by mixing, and were filtered using Whatman filter

paper 41.

The construction of the Calibration curve: the construc-

tion method of calibration curve was operated based on

the analysis results of a series of standard HCA samples.

Five standard sample solutions, contained 37.28, 49.70,

62.13, 14.55 and 86.79 ppm of free HCA, were success-

fully injected into HPLC, The optimal chromatographic

condition were done as the above discussion, and the

result obtained was the peak area. The HCA curve was

drawn based on the dependence between the concentra-

tions of HCA and the peak areas (average of 3 times).

Concentration range of the standard samples needed for

the construction of Calibration standards was identified

based on the real concentration of HCA in the sample.

This concentration range was calculated from the lower

limit of quantification (LLOQ) to the upper limit of

quantification (ULOQ).

Extraction procedure using microwave energy

Dried G. oblongifolia rind: After being washed and

dried, the G. oblongifolia fruit was then cut to remove nuts

and guts. The G. oblongifolia rind was chopped, dried in

the oven at 70-80 oC for 36 hours until the rind was com-

pletely dried, powdered and then used for extracting organic

acids.

After weighting about 10 g dried G. oblongifolia rinds,

they were put into the distilled water in sample vessel

1000 mL and it was put into the microwave extraction sys-

tem (Fig. 1). The main factors selected for the extraction

process were extraction time (A) Power (B) and materials

ratio (C) (weight of the dried rinds: volume of the extract-

ing agent). The optimum extraction conditions were deter-

mined by changing the parameters A, B, C. And then

extracts was filtered through muslin cloth. This extracts

was brown, opaque. The solution was treated with 4 g of

activated charcoal and heated on a water bath for 30 min.

Then, proceeding to filter the extract with buchne funnel

and filter paper, activated charcoal was removed contin-

uously by washing two times with 10 mL of distilled

water for each time. The solution treated with activated

charcoal became pale yellow. The extract was concen-

trated to 50 mL, and then treated with 100 mL of ethanol

for 30 minutes to precipitate the remaining pectin (milky

white precipitate substance). The floating solution and

precipitate compounds were separated using the vacuum

filter. After the precipitate part was washed 2 times with

20 mL ethanol for each time and filtered to collect the

Fig. 1. Extraction system using microwaves.
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acid, the filtrate was made up to 100 mL by the mixing

with the floating solution, followed by condensing and

adding distilled water. The total acid amount in the sam-

ple was determined using acid-base titration method. The

sample, after being titrated, was stored at 4 oC until use for

HPLC to determine HCA.

The above experiments were done over times again by

changing the parameters A, B, C to examine the capacity

of the extraction process based on the microwave irradi-

ation time, the machine level and the ratio of solid / liquid.

RESULTS AND DISCUSSION

Calibration, Linearity and determination of (-)-

HCA by HPLC

Calibration curve was identified by changing the con-

centrations of 05 samples at 37.28; 49.70; 62.13; 14.55

and 86.79 ppm, respectively. Equation of calibration lin-

earity was y = 14971x - 9212.4, in which y was the square

of HCA peak, x was the concentration of HCA, the cor-

relation coefficient R2 = 0.9997.

The composition of the organic acid, was determined by

high performance liquid chromatography (HPLC) as well

as titration method, was shown in Fig. 4, 5, 6. The total

contents of acids obtained by acid-base titration process

were higher than that of (-)-HCA by HPLC. The major

result obtained by HPLC method was HCA, because the

peak area of HCA was biggest. After being extracted

using microwave energy, the main organic acid was iso-

lated in the G. oblongifolia rind by HPLC was (-)-HCA

shown in Fig. 3. According to the resulting chromatog-

raphy, HCA presents single peak in all of the samples.

HCA peaks were identified based on the retention time

of standard HCA solution noted at 3.802 min (Fig. 2).

The retention time of HCA found in all samples was

noted at 3.82 ± 0.01 min.

Extraction results over time

The total amount of organic acid as well as (-)-HCA

extracted from the dried rinds of G. oblongifolia using

microwave energy, increased with time, was shown in

Fig. 4. Fig. 4 indicated that the acid amount raised with

the extraction time, reached to the peak at 25 min (The

total amount of organic acid as well as (-)-HCA were

18.592 g/100g and 10.137g/100g, respectively), followed

by the decrease in the amount of acid despite the increase

of the extraction time. This can be explained as follows: as

the extraction time increases, time for contacting between

solvent and the rind of G. oblongifolia fruit raises, so the

acid amount extracted boosts. Acids were completely

extracted from the G. oblongifolia dried rinds whereas the

extract time still remained, acid had risks to be denatured

by microwave energy and so the amount of acid decreased.

Extraction result based on the level of machine

The total amount of acid and (-)-HCA extracted from

the G. oblongifolia dried rinds using microwave energy,

increased with the machine level (microwave intensity),Fig. 2. HPLC Chromatogram of the standard HCA sample.

Fig. 3. HPLC Chromatogram of the sample extracted from the
dry G. oblongifolia rind with water using microwave power.

Fig. 4. The dependence of the total amounts of acid and (-)-HCA
on the extraction time.
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were shown in Fig. 5. As raising productivity of machine

or machine level, the quantity of acid, in particularly, (-)-

HCA increased. However, as continuously change the

machine level up to micro 3, 4, 5, the acid amount had a

tendency to decrease or change insignificantly. As raising

the microwave power capacity of machine, that means

increasing the machine level, the quantity of acid

extracted was more. However, when microwave energy

was too large, it can cause the denaturalization of the acid

extracted. The suitable power level corresponds to micro

2 (400 W) of machine.

Extraction result the ratio of the solid substance

and solvent

The total amounts of the acids and (-)-HCA extracted

from the G. oblongifolia dried rinds using the microwave

power according to the ratio of the solid substance and sol-

vent were described in Fig. 6. The total acid and (-)-HCA

quantity grew gradually with the increase of the volume of

solvent or the decrease of the ratio of solid and liquid. The

acid amount was maximum when the ratio of solid and

liquid was 0.071. And then, although the volume of sol-

vent increased, the total amount of the acids and (-)-HCA

decreased and change negligibly. It can be explained as

follows: as increasing the solvent volume for each solid

quantity, it means that the soluble capacity of acid

extracted from solid phase to liquid phase raises, so the

acid amount obtained increases. However, because the

extraction times (15 min) as well as microwave capacity

(400 W) were constant, the microwave energy supplied

for the extract (the sample) was invariable. As a result,

when the solvent volume increased, at first the amount of

acid obtained raised, and then reduced. Because of the

increase of the extraction solvent volume, it would take a

longer time for boiling of the extract. It results the decrease in

the quantity of acid extracted by thermal motion reduced.

The ratio of solid and liquid giving the highest result was

0.071, approximately 150 mL of solvent for 10 g dried

G. oblongifolia rinds.

CONCLUSION

In summary, (-)-hydroxycitric acid was extracted from

the dried G. oblongifolia dried rinds by using microwave

power. The results obtained from the investigation of

extracting hydroxycitric acid process from the dried

G. oblongifolia rinds using microwave energy according

to time, machine level and ratio of solid and liquid showed

that: The most effective time for extraction was 25 min;

the appropriate machine level was 2 level (microwave

power was 400 W); the suitable ratio of solid and liquid

was 0.071 (150 mL of solvent for 10g solid substance

approximately); the total amount of organic acids as well

as (-)-HCA obtained were 18.592 g/100 g sample and

10.137 g/100 g sample, respectively. Under the optimum

conditions, microwave-assisted extraction could provide

higher extraction yields of total amount of organic acids

(18.592 g/100 g) than Soxhlet extraction (13.711 g/100 g)

and pressure cooker distillation (17.468 g/100 g), higher

extraction yields of (-)-HCA than Soxhlet extraction

(9,508 g/100g) and less (-)-HCA than pressure cooker dis-

tillation (15,221 g/100 g),3 in addition to having a shorter

extraction time. Comparing (-)-HCA microwave-assisted

extraction from G. oblongifolia with Soxhlet extraction

from G. Cowa (10,209-12,260 g/100 g),2 pressure cooker

distillation from G. India (10,27-12,74%)5 and G. cam-

bogia (16-18%),4 these results indicated that (-)-HCA

microwave-assisted extraction from G. oblongifolia is an

average.

Fig. 5. The dependence of the total amounts of acid and (-)-HCA
on the machine level.

Fig. 6. The dependence of the total amounts of acid and (-)-HCA
on the ratio of the solid substance and solvent.
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From this result, it could be concluded that the micro-

wave power can be used for extraction of (-)-HCA from

the material of the dried G. oblongifolia dried rinds to pro-

duce weight-los products. 

REFERENCES

1. Arunkumar Thandavarayan, Sathishkumar, T.; Shanmugam,

S.; Sadasivam, S.; Microwave Assisted Extraction of Phe-

nolic acids from Vitex negundo leaves. Journal of Phar-

macy Research 2011, 4(4), 998.

2. Bhabani, S. Jena.; Guddadarangavvanahally. Jayaprakasha,

Kunnumpurath K. S. Organic Acids from Leaves, Fruits,

and Rinds of Garcinia cowa. Journal of Agricultural and

Food chemistry 2002, 50(12), 3431.

3. Dao Hung Cuong, Dang Quang Vinh. Estimating hydrox-

ycitric acid in leaves, rinds, fruits of Garcinia oblongifolia

champ. ex benth by HPLC. Journal of Science and Tech-

nique - Danang university 2007, 3(20), 137.

4. Jayaprakasha, G. K.; Sakariah, K. K. Determination of

organic acids in Garcinia cambogia (Desr.) by HPLC.

Journal of Chromatography A 1998, 806(2), 337.

5. Jayaprakasha, G. K.; Sakariah, K. K. Determination of

organic acids in leaves and rinds of Garcinia indica (Desr.)

by LC. J. Pharm. Biomed. Anal. 2002, 28(2), 379.

6. Jena, B. S.; Jayaprakasha, G. K.; Singh, R. P.; Sakariah,

K. K. Chemistry and biochemistry of (-)-hydroxycitric acid

from Garcinia. J. Agric. Food Chem. 2002, 50(1), 10.

7. Kriketos, A. D.; Thompson, H. R.; Greene, H.; Hill, J. O.

(-)-Hydroxycitric acid does not affect energy expenditure

and substrate oxidation in adult males in a post-absorptive

state. Int. J. Obes. Relat. Metab. Disord. 1999, 23(8).

8. Lewis, Y. S.; Neelakantan, S. (-)-Hydroxycitric acid - The

principal acid in the fruits of Garcinia cambogia. Phy-

tochemistry 1965, 4, 619.

9. Lewis, Y. S. Isolation and properties of hydroxycitric

acid, In Methods in Enzymology; Colowick, S. P., Kaplan,

N. O., Eds.; Academic Press: New York, 1969; Vol. 13,

pp 613-619.

10. Lowenstein, J. M. Effect of (-)-hydroxycitrate on fatty

acid synthesis by rat liver in vivo. J. Biol. Chem. 1971,

246(3), 629.

11. Microwave Oven User Guide, Seri EM-S1057; Sanyo Elec-

tric Co., LTD.

12. Verma, S. C.; Nigam, S.; Jain, C. L.; Pant, P.; Padhi, M.

M. Microwave-assisted extraction of gallic acid in leaves

of Eucalyptus xhybrida Maiden and its quantitative

determination by HPTLC. Der Chemica Sinica 2011,

2(2), 268.

13. Zhou, T.; Xiao, X.-H.; Wang, J.-Y.; Chen, J.-L.; Xu, X.-F.;

He, Z.-F.; Li, G.-K. Evaluation of microwave-assisted

extraction for aristolochic acid from Aristolochiae Fruc-

tus by chromatographic analysis coupled with nephrotox-

icity studies, Biomedical chromatography, BMC Apr 2011.

14. Yu, Y.; Chen, B.; Chen, Y.; Xie, M.; Duan, H.; Li, Y.;

Duan, G. Nitrogen-protected microwave-assisted extrac-

tion of ascorbic acid from fruit and vegetables. J. Sep.

Sci. 2009, 32(23-24), 4227.

15. Yu Kong et al. Optimization of microwave-assisted extrac-

tion of cajaninstilbene acid and pinostrobin from pigeon-

pea leaves followed by RP-HPLC-DAD determination.

Journal of Food Composition and Analysis 2010, 23(2010),

382. 

16. Zhilan Liu, Wang, J.; Shen, P. N.; Wang, C. Y.; Shen, Y.

J. Microwave-assisted extraction and high-speed counter-

current chromatography purification of ferulic acid from

Radix Angelicae sinensis. Sep. Purif. Technol. 2006, 52,

18.

17. Xinsheng Fang, Jianhua Wang, Xiaoliang Yu, Guohui

Zhang, Jinpeng Zhao. Optimization of microwave-assisted

extraction followed by RP-HPLC for the simultaneous

determination of oleanolic acid and ursolic acid in the fruits

of Chaenomeles sinensis. J. Sep. Sci. 2010, 33(8), 1147.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


